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[^m(r>^m w-^m^ifm. n-^mmmm. '^u^^M,j^x>*^<Dmmmi^ 

^^•It^ ^ lt»i- ;s X 7" -y y t . 

ft. 

mtm 1 <r>Wim.m^<r>mm^^m2 <r>mmm^<omm^i^ib^:^ T-^-ft. 
^^ts^t ^m^t-thm%^ 1 um.<o^^w^-^^, 

j^m* ^ {itffiB^ 2 <7)«^^?iij#i^<^5'iff^7i- ^) tL;i, 0 2 mmnmwL^ 

^^L\zx^xmi<o'^^m-^^^mi-^:^'r'yyt. 
mum 1 <DmM=f'iSimwiit fctiHtriB^ 2 <7)^f^^iiij^ifci:tuSB^ 1 (D^pm-^ 
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mum 1 mm^nmMt fzi±mt?.m 2 <Dm^^Bmwctmmm 1 o^pm-^ 
t:^-(bm2<Dmmm-^omm.i^ii(>^mmm-^mm^i&M^t. 
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Man 1 (Dm^m-hm 1 <5^ii5i^«j#i!ccoif . 
Man 1 <r>mwim^<r>mm^%mw^-r^^m.t. 

t'^-hm2(Dmmm^<Dmm'^^it>:h:it^mw:t-t^f^^^9J^o 
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^-i^: 4/ 



[0 0 0 1] 
[0 0 0 2] 

ff^?-M (Linear Prediction: L P) "7 ^ ;Vi7 t ^tL*|gI&1--g)M)ii#-^tC:0-g| L 
[0 0 0 3] 

■€-Oft^etJ^:^ii<^— olcCode Excited Linear Prediction (CELP) 
ho CELP-rti. Ati^^<^Jf^g^#tt=^^t-LP#i§:75^1^^$tL/cLP-7'r;i/ 
i5'=S:> Xti=^p(r>\^y-f-mm^m.-fM^^^-Y-y'y i7 (Adaptive Codebook: AC 
B) SLm^/N'^VX^i^fj^^H^rr- Kr^iJ^ (Fixed Codebook: FCB) t 

ACBJ?S5j>^FCB^^tC{i#^r^ > (A C B^^^-f > t F C B<>-*^ >) 
^rm-r^o ^iJ. CELPllML-C(il^#St:5:itl5&mH^^n^o 
[0 0 0 4] 

[#^#i!=:fcMi] 

M. Schroeder^ [Code excited linear prediction: Hi^ quality speech at 
very low bit rates J ^ (Proc. of IEEE Int. Conf. on Acoust, , Speech an 
d Signal Processing, pp. 937-940, 1985 ) 
[0 0 0 5] 
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[0 0 0 6 J 
[0 0 0 7] 

-r^-t?-^,, LPim. ACB. FCB. ACB^J^'-r :^feJ;OT 

fihii<DtL. m^<Dfzi!b. ^fi^Y^y, ^<Dm^iy-( y^-^-tW^^hK 

-t^o -ttzs LY%m^^. ACBtf^. FCBf^-t. >#-t=lr#^Sl CO 

LP^mf^, m <^ACBt^-^. ^loFCB^^-^. mi<r>y^ y^^hLx 
> ^^m^nij^i 0 5 o^mti^ho 

[0 0 0 81 
[0 0 0 91 

[i|#i^^:fcm 1 ] 

#^ 2002-202799 (HI 1 ) 

[0 0 10] 

"^pm^m^i 0 5 o{i. m^^nm^i o i OTj-fbiut/^tL-s^ioLP^ 
^M.^^pt Lx=^pm^itm^ \ 0 6 o^\!&ti-tho 

[0 0 1 1 1 
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mniJ^i 0 2 o--tti:D-r'5>o 

[0 0 121 
[0 0 13] 

[##l^^:s:m2] 

TAMR speech codec; Transcoding functions J (3GPP TS 26.090) 
[0 0 14] 

n-^^-Ammi 0 2 0(i. "^PW-^ltmmi 0 6 0:(i^(bm-^^iL^m2(DlP^ 
W^-^. II2<7)ACB^?-^-^. m2(DFCBW-^-^ W2 <DY ^ y^-^-^XtiX^. 

^fth^^m.itLx^(bfihm^m-^m2 (D^^mt Lx]^ti^^2 o^^i^x 

[0 0 15] 
[0 0 16] 

Fame speech codec; Error concealment of lost frames] (3GPP TS 26.091) 

o^6.2.3 ipoiam 

[0 0 17] 

=^n^iw^\^^^t\^^^mm.^.^mvx\y^ho ^(ommt. ^Ko^^^vumm 
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#^2 0 0 2-3 0 7 7 3 3 M ^-v I 7/ 



[0 0 1 8J 

[0 0 19] 

mm, 1r ^ *i) (D^m 

M^izm^^fitm^w^tLx^^:h=^p^^^ ^umm Lxmtm 2 <om 

[0 0 2 0] 

it^i- X -r 7^ . ^iB^ 1 <om^^'&mm.(^mm.i)^ hm2 <Dm.M'fm^M(D 
mni^^if^^:^7-y -ft, mum i <^mmm-^<omm^(^m2(Dmmm^<7)mm 

!o 0 2 1] 

■^^iz^ ^^m^zm^m^Dn^^^umi. ±fB#^^m:^istii3v^T. mib 
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1tlg;6^ iiJSn- Kry i^lffK^ia^n- Kr-;'i5'1f#^<5r'^ >1f 
[0 0 2 21 

[0 0 2 3] 

M#^oif #^#^^^^M^^if #^1-^01^^. miB^ 1 o^-^m-hm i <^ 
it#i-^ M&m^s^if f^ft^mi^ a: . mmm i o«^^M^m<?)it#7!)- ^ s 2 o#t 

[0 0 2 4] 
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10 0 2 51 
[0 0 2 6) 

[0 0 2 7] 
[0 0 2 8] 
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^-v' : 10/ 



[0 0 2 9] 
[0 0 3 0] 

2is:|&§g j; ;g> f B^ift#: H {i Jif B ^ n ^ ^ A ;&^IB®^ $tLTv^-SC:i:$r# 
10 0 3 1] 

[0 0 3 2] 

L p#Mf#^miiim 110 0^. gis^w^m-^mi^ 1 5 0 0 mmt^m 

[0 0 3 3] 

m^=^m%w^^mm^ 1 1 o o ^ i (D-^ymz-mrn-t^^ i <r)m^-n^^ 

^tL^-?>^2<7)«^^?|iJ#^<^1fii=&?j5*i);i>o SB^^^m-tlHj^ 1 5 0 0(i. ^ 

m 1 (D^mn^M^ (Dmmm-^xmm Lxm i (D^pm^ 

^^iSL-tho mwm^mm^^m^2 e o o{±. ^i<Dm^^m^m,t^2<Dm 
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[0 0 3 4] 

X -r 7°d : f aitf*# ^ *tT v> <i, 1 <^«^^?iij#^0'it^;e>^ h m i <7)^^ 

o 

7^7- yi\ mi <7)05^^iP.ij#^^^v^{i^fa^2 <7)M?^^M#i5:=Sr ^>o"7 ;i' 
•^^^-y-fX mi 0«^^M#m i: hu IB^ 2 <^«^^im^ <i: HtrfB^ 1 ^O^^'ff 
[0 0 3 5] 

:^^l tCi5V^T3t*tcm^^tLTfB'lt^*^$tT.T</^<2>^^/N°7^-^^it 
[0 0 3 6] 

[0 0 3 71 
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^-V'. 12/ 



ir^t. n-^m^^wnm-^^mm^ i o i o l F^m.n^^mmm 1 1 o 

Ot. LSP-LPC^^Ei^l 1 1 Oi:. ^ >/^•;^y^^D^f^#|pIj^S 1 1 2 0 

m^'^pm^m^iboot, m2<7)mmm-^-mm^mmm2 6oot. m2<o 
W!mm^t\nw^ \ e i o m2(r>mwmm^'^M^\ e 2 o n-^^mm 
j^i 0 2 0 t^^A.'vm^^f^^o 

[0 0 3 8] 

;6Mt$tLTV^^o micisv^T. A:bSwi^l 0. mtl^^2 0. ^^glUIj^ 1 

0 10. n-^0'Mmmi 0 2 o{i> ^m<7)-m^^i^-t^iikmt&^mizmi o 

[0 0 3 9] 

t/i. :^^1 lcj3V^-C. LP^iS^O^-^-fbiiT f r 1 msec^^ (71^- 

{iTsfrl=Tfrl/'Nsfrl mse cMM (-i^-y^lx-A) mz^t> 
fi^i)(Dtl,. —Ij. :^^2 tC^v^TJi. L Pj^i5:<7)^-f-il:{iT f r 2 mse 
cMIS! (-7^--^.) ^Mf^tT-. iiia«^<^«^^S<^^f-^'fb{±T s f r 2=T 
f r 2/Ns f r 2 mse cjiSH (-^-T^V-A) m=.nt>fl^ i><D tir^o 
[0 0 4 0] 

rl. Nsfrli5J;?/Lsfrl=Lfr 1 /N s f r 1 ^ L. :&^2<^"7V' 
--Afi^ •9-7'7 1x-Ami3J:t>'-9-r"7l^-AS«r#>^ Lfr2. Nsfr2*5J: 
C;^Lsfr2=Lfr2/Nsfr2 ti-^o JiilT<7)|5£gg-e{i. m^<7)fzib. L 
frl = Lfr2. Nsfrl=Nsfr2 = 2. Lsfrl = Lsfr2 t 
i-^o ^CT% Mx.(f. -y-^T^V >i5^Jg?^ic^8 OOOHz ^t.TfrliS 
<J:t>'Tfr2*10msec i:i-tL(f , L f r liiXX/Lf r 2 {i 1 6 0 ■9" ^7* 
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^^v: 13/ 



L s f r 1 i3J:th"L s f r 2 iiS O'^J-^T'^ViiJ&^o 
[0 0 4 1] 

LP%m.w-^^^m^ 1 1 0 0 {i. w-^^mm^ i o i o ts-^^ i p^i^ 
mMmmff':mi2^iT\j-Tm^G. 7 2 9^t'0^<<Dmmij^X'it. lp 

b;!/^ (L i n e Spectral Pair:LSP)t?^ 

ML (LPf^ifcit^tLTLSP=^fflv^^) . LSF^w^itisxmm-r^:: 

LP^i5:;&-e>L S P^O^m, :feJ:O^XSP 1> L P#iS:-\cDi^micov^Tt± 
. n^(r>1fS'^. fflx.Jf#^#fF«2c0^5. 2. 3 Ipi^ J; 5 . 2. 4|ff<7)fB 

[0 0 4 2] 

^tc. 0ioLP^i^^^-^*:^^nc:fett^LSP m^ijmi^^^m.-^Lx 

. ^ 1 C7)L S P =&^#;2>o bnTv^tniJ: «9 5i^<7)-7lx-Atci3V^T01 (7) 

#-^^!l>5^^lJffl-e§35:\/^^'a-i;{i> 7 V-Atci3V^Tm-f•$^fB'it##$tL 

rv^^^i*<^01 COL s Fi)^hm-^(r>yu-Aizi3i-r^mi<oLSP'tn^-t^ 

o 

[0 0 4 3] 

-?-LT. ^K^LSP^. :^^2tci3tt^LSP»T-'ft;:^^*5J;t>'i^-^'fb:^^ 

iZX^ myitis i OT^'fk LT. f|20LSPi:Cl tii,zMfBi-^n^( m2<DL 

pmm-^) ^n^o -etr. ^2(7)LP#m^-^*:^^2Hioit^LSPm-^ 

i)m-^'^mJ:W-^tLXW-^0'Mmmi 0 2 0^ai:bL. ^1C7)L SP 
i:^2iOLSP=^LSP-LPC^milll^l 1 1 O^mti-^^o 
[0 0 4 4] 

^tl. IlI2*#BStr. LP^^mf-^^mHIS&l 1 0 0O#«^^^tzov^T 

m§g-r>i>o 0 2 jiLP^.m-t^-^^^j^nig&i 1 0 G<7)-'m<^m^mx-^;ho mm^ 
^m-r^t, L p^m#-^^i^!iiiE& 1 1 o o {±l s ptf^nij^ 1 1 7 1 . l s p 

m-^m^l lot. |ll<7)LSPn- Vy'y^l 1 1 LSP|51tllIjl&l 1 6 
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14/ 



L SP^^-i-^bEj^l 30 ll20LSPr7- Kr-7i5' 1 3 1 tt:^A.Tm 
[0 0 4 5] 

^^mm^l 0 1 0^-P>ffi:tr$tt^^l<7)LP#m^f-^«-Xtl^T-3 1 ^^LT 
XlJ L> luie^ 1 CO L Vi^m^-^r\ztm^-th L S P h L S P 

Itl^^tL/c^lOLSPn- K^r-y^J' 1 1 1 i OI%<;^mt. ^^ffi^tL/cLSP 
^^1<7)LS P^:t- 'So cici-e. LP^^^?-^^-t><DLSPOm-i-{i. 1 

i5it;?>LSP<7)^-^:^^ictjev^ :^^i<7)LSPn- Kr-y^j^'^ffiv^.&o 
Eii^i 1 7i)^hmti^nhmi<Dhsv^xti'rho -etTHirifi^KoLSP^ 

L S T^^im^ 1 3 0 i: L S Pffi'Itllli^ 1 1 6 ^^tiir^h tti^kz^ ^ti^"^ 
3 3^^/htTLSP-LPC^miiIl^l 1 1 Q^^ti-fho 
[0 0 4 6] 

1/- A iiibnt^^ 1 <7) L S P *ft# mMim 1<7) L S P =^ L S P^I-^H^ 
1 1 O^mtfirho 
[0 0 4 7] 

w 

9y(«) = -^=' AT ' J = ^>-"P •••(!) 

^ (1) i,ZiS\,>X. qj (n) {i||n-7 1^-AtCi3tt'&L S P. NJi^^ (f^J 
2) . ckti^^ cltiO. 9> c2{±0. 1).P 
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m>Xmm^i^. 10) t^^^o ai*cOLSP;5^P>?l-7V'-A<7)LSP=£r 
[0 0 4 8] 

LSPlBltlill^l 1 6{±. LSPm^HJ^l 1 0^^i;>mtl^fl^^l<DLSP 

o^tti:^ji-'i>o 

[0 0 4 9] 

L s Pt^-^'fbiaj^i 3 ofi. Lsp^i-tm^i 1 0 75^^ai:'j$ttHtri^<7)^i(^ 

3 l:;i^^S2<OLSPt'e^t::*tJSt-'&LP#m^4'-^co#/^=^M-icMc^^^> M 

mmi<7)LSP t (Dmm^m^h t^j:^ itia^ 2 l s p l. -e;h-tc*tsi- 

mUlS&l 0 2 O^^tiL. Hffffi^2<?)L S P^ai:tl^^3 4 ^i/hL-CL S P-L 

pc^mnil^i 1 1 o^^tiirho ^^-e, frffiS 2 L s p o^iR:^-^. 
t>-t>L s p<7)Mi^<k:fe J: W-^fk:^&(±. :^5^2 tcifett^L s p<^»^fb:^^*5 

[0 0 5 0] 

Mjim;«9. iii2icj:^LP#m^-^igmiii£&i 1 0 omm^'i^^. mm 

[0 0 5 1] 

LSP-LPC^mSi^l 1 1 Oti. LP^^^g^-^-^^^HIji&l 1 0 O^^hmil 
^tt^Hl S P a:02<7)L S P ^:^AtlL^ 01 <7)L S P *0 1 ctjl P#ifc 
i-^mt. 02 6OLSP^02CDLPW*m{3^^L. mi<OLP^Wli^m2<Dm 

mm-^m^i^m^2 e o oi*ioACB#-^^fiS;iaiE&2 200 tsp^s^^^m-^iii 

1^1 5 0 Ot^>/-^}l^J^^^i^nmmmi 1 2 O^^mz^t, ^2 0LP#iS[«:^2 0 
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[0 0 5 2] 

w^^^-^EKi 5 0 o(±. ^g^-^^gmij^ 1 0 1 o^^hmti^fi^mi <oa 

ii^xfwmmi (7)^4 mi<^ACBmM. mK^FCBm-^ 

yu-AKis\^^xm^^i^l^&W:i^n^i^X^>^M^<7)ml<7)ACBmMtml<7) 

>(D^^i)>h, m^<7)y]y~A{zioiir;hmi (^ACBmmtm 1 <Dy^>^ 
mmmi <^acb«^. mmmi (^f cBm-^i^xz/m^mi (r>y^>t^ mt^ 

[0 0 5 3] 

^IC. S3 ^#HBLT. aS^W^m-^EIlS 1 5 0 OcO^lt^^^trov^rmB^ 

i-;2>o HI 3 1 5 0 o<7^-'m<^mmmxh^o nm^m^.-^^ 

^^^^^i^nij^ 1 5 0 0 ^tmm.m^mm.m^m^ 1 e 0 0 mmm^m 
mnnm^ 1 6 0 7 i:. mm.m^mm.%mm^ 1 e 0 e i:. mm.m^u^m^ 1 
5 7 0 i:. mwLm^t):nm^ 1 5 4 0 1 5 s 0 i: ^^A.xm^ 
^^ho ^hiz, mmm-^mmm-wm^ 1 e 0 ofiACB^i-^u^i 5 1 0 i:. 

FCB^I-^HIi^l 5 2 0 i:, ^I^^^IUi^l 5 2 6 ^4 >m.^m^l 5 3 0 

t ^^A.xm^^*i> mmm-^mmtnmm i e o 7 itACBmmn^m^ 1 5 
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lit. >ttMmm 1 5 3 7 ^ *^^-e«^^ tL, mmm-^mmMmmm i 

6 0 6 fiA C Bjl^lB'ItlllJ^ 1 5 1 6 ymWM^ 1 5 3 6 ^ ^^^•C^t 

[0 0 5 4] 

-tL. ^^-^mK^ACBrnm. mi <^FCBin^isxzfmi <oY-(yt^:ho 

mUmi (Oy^^it, ACBV^ > tFCBy-i > ti^)^^^^^ 
mi <DACBY^ >tmi (DFCBr^yt-fiho fzfzL. A:tJ3S^4 5 =Sr^L 

-a-ti^ m^m^^m i (opcBm-^t t> mmm^mmtmrnm i e o 7 j; 0 

BSM^^fflV^TACBm-^^-^^L. ^fi^mi (OACBm-^t-r^ho -e-LT 

X tifffl^i oACB^-^. mBmi <^FCBjs^. mmmi (oacbv^ 
vmmmi <DFCBY^y^. mmmmmm^i 5 4 o^mtorho 

[0 0 5 51 

\,zid\.^xm.^ ^ tLisiij^# $ tLT ^ m^<r>m 1 o a c b tmiov^ >^ 
mmm^mmsmm^i e 0 67j>>^A:tiu -e-c^^-^-^j^ibm^Eo^i^-Aizisit 
^mi<r>ACBmmtmi<r>y'iy^%\:n\^^ ^fihi: mmm-^mmm-^- m m 1 

6 0 O^mtjir^o 
[0 0 5 6] 

mmm-^mmmm^ 1 e 0 e mmm-^mmm-^m^ 1 e 0 o^f^hmti^ 
fi^mi<r)ACBmmtmi(7)y^ >t^xttu mumi<DACBmmtmi 
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[0 0 5 7] 

^ic, mMm-^mm.m^mB 1 e o oom^^*-e*^ACBm#iiiiE&i 5 1 

0 > F c Bm-^m^ 1 5 2 0. ym-^®^ i s s o i zm^^mm^ i s 
2 6. i5*g#-^if #ft^[iiif& 1 6 0 7<Dmj^^'mmr-$>^ACBmm^mmi 5 
1 7*jj:t>'y^ 5 3 7. Eft^'g-^itiKfB'EiiPii^ 1 6 0 6<Dm^mm 
-e*)^ACBiiMfBitiiii^i 5 1 e^xvy^ >'fB'it!aii^ 1 5 3 6 ^mmizum 

[0 0 5 8] 

ACB^-^HIjE&l 5 1 0{±. m^M-^Umm^l 5 7 O-^^hlht! ^fi^M^<7y 

J^l 0 1 ^ii-^m^^^^^^l c7)ACB#-^iS:. Atf^^5 1 ^^LTA:^JL. 
ia4JC^i-:^^l i;:felt'5ACB#-i-^ACB®]^<^>*tJSg5^=£rfflV^T. Hi (D 
ACB^f-^tCj^fS-t'SHlOACBilliT 1 -Jrtf-Bo 7 l/-AM^'7 ^ i^'lc J; \) 
31-7k-A;6^~flJffl^RTtg^ii^n$a^^'g'. ACBilMft^m^l 5 1 7;^^f>m 

:(j$tL^Hi <7)acbj1Mt 1 ?rA:^i-^o 3t*<7)Mi)^##t3:j3v^-r. m-if-/^ 
l/-A<7)$&,^.J: 19 T 1 •9->'7';Wl*o,^>P>. -^-y^ ix-ASicls^-t^ L_s 
f r l-9->'y;K7)>ft-^=£-^t)mLT. mcOACB^-f-^^^-t-^o ^<:iT-. T 

1 ^^L_s f r 1 J: i9 v^J^-g-tCfi. T 1 -9- > y^V^O^i^ h m L 
. CiO^i^ h;i.^^.{9iIL^^LT. ft^L_s f r l-9->7°;K7)>ft-tfci-^o 
-etr, l|l<^ACB^-^«:i&^^-i-tf#|lll^l 5 4 0-\m:t;L. HlOACB 
S]^«rm^J^^6 2 «:^O^LT (H 2 Ogft^'ft-^lf #^gg|l|j^2 6 0 0P«g(^) AC 
B^f-^^ElIIIi&2 2 0 0l*I(7)ACB^^^'fb[llS&2 2 2 O^tBt/i-^o ^ 
1 <7)ACBM-^?r^^i-^:^-^<^i^|ffllcov^-C{i. ^^#ltm2O06. 1 gffis 

[0 0 5 91 
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ACBilMft^Iilli&l 5 1 7ii. ^7 U - AfH^y y ^ ^ Xt!!^"^ 4 S'Sr^LT 

. ACB®5iffi'ltIlI{^l 5 1 &i)^h^ti'^^hMi:(Dmi<DACBmi^^Xti\^ 

^ACBtl^mi^l 5 1 0-\ffi^l1-;i>o 
[0 0 6 0] 

^?(«) = -feJ-^j ...(2) 

C1C1-C% d (n) (i||n7V'-AO||2-9--r-7V'-AtC:fett'2>ACB3l]S, N 
{±5em (^Jx.(f. 2) . c k{i^ifc( cl(±0. 9> c2{i0. Dt? 

^>^o it*<7)ACB^]^7^-^iS-7P-A(7)ACBa5£^ft»i-^;^i*Ho 
V^Tfi. ##l^:$:ife3 0^6. 2. 3l5<^|fim=£:#Mi-'l)^.i:^T-^^o 
[0 0 6 1] 

ACBaMiaiiiiis&i 5 1 6{i. ACBm^mi^i 5 1 o-^^hmti^^^hmi 
(DAc^mM^xtiX^. ■7]y-2.m^yyy^xti^'?^4 5^if\^Lxxt}Ls m 
i<7)ACB3i]^^lfi1t^^^i-<5>o yu-MM^y^^'i,zx <oMyi--Amm^ 

1 5 2 7--^m:^-t^o 

1 0 0 6 2 1 

FCBtl-^Hlj^l 5 2 0(±. yiy-Am^y'7i^^:X:fj1^1r4: 5^ift-LXXtf 

4o^ihtii-^o ci^-c% FCBn-^^^h(7yFCBm-^<om^ii. -^^nzidn 
^F cBm-^(7>m.^-:^mz^i}tn o yv-Mn^y^^Ki. ^^yiy-i^-hmm'^ 
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[0 0 6 3] 

ti^m <OFCBjt#t L-CFCB^I-^HIS&l 5 2 O-^-ttltJi-^o ^^5. 
-^^^^i-^:^^tCOV^T(±. ^mWf':Scm3(Dm6. 2. 3li5c^fBmir#HBi-^ 

[0 0 6 4] 

o-^mtii-^o yv-Am^yy^\zx ^'^yv-Amm'^-m^tm^^^^ 

Cl-e^ ||10ACB<5^'f^i:Sl<7)FCB'>^^ >-/}^t tiOXW-^it^^^m^iZ 
(i. <>^-r > n - 1 «0 A C B i:^ 1 <?) F C B r-T > t fjfiK 
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[0 0 6 5] 

^ y%mM^i 5 3 6 75i>f>m:^j$tL>i,^i*<^)^i oACBy-r >tmi:(om 1 <r> 

[0 0 6 6] 

[^3] 

N 

g(«)=-*=^-15 •••(3) 

fzitFCBY^ (.t^mi m^if. 2) . c k{i^m( cifio. 

9 . c2(i0. 1) X-$>:ho m^<DACBy^ y tM^(OFCBy^ > 

^^hm,yi^-^<^ACBr-(>tFCBy-(>i:^^nfn-t^-^mZ'0\^^Xii, 

[0 0 6 7] 

ymmm^i 5 3 6(i, 5 3 o-^^i^mti^ti^mioA 

CBn > t^KDF CBr^ y^xtiL. yi^-^m^y'7y^xti^^4 5 

*t7t:^l<^ACB^^>t^l<^FCBy-Y ^-^rr^ y^^mmi 5 3 0-^tB:^ 
[0 0 6 8] 
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mmm-^wmm^i 5 4 of*. acb^-^ej^i 5 1 o-^^hm:fj^i^i^mi<^ 
ACBm^^xtjL. FCBm^mE&i 5 2 o-^^hmt}^fi^mi<oFCBm-^ 

m-^t^ rnKT^FCBm^izmKOFCBy-iy^mcrmf^m^t, ^-hmi^ 
xm 1 <7)mmm-^^n^o ^vxm 1 owi^^-^^^ki^y -r 1 5 s 0 twm 

m^t^'^M^ 1 5 7 0 t^^ti-t^o 
[0 0 6 9] 

nbM'g-i-ffiitiiii^ 1 5 7 o{±. m^m^w^nm^i 5 4 0:*>«btB:^j$tL^^i 

[0 0 7 01 

1 5 8 o(±. wmm-^^m^i 5 4 oi!}^hmti^^^mi(r>m 
mm^^xtii^. Lsp .Lpc^mmi^i 1 1 Qi)^hmti^ii^mi<r>h-?% 

{^2<7)W]m.m-^mm^mm^2 e 0 oiH<D) ACB^-^^jiS:iiii&2 2 o 

0l*IOi^>^-^ftt:|ill^2 2 1 O^mtJl^^e Strift-LXmtJir^o ^i3. Hi 
[0 0 7 1] 

i^x±xm 3KX :hU^^p^-^-mm 1 5 0 0 <r>nmt:i^x.. wvm 1 <DmmK 

[0 0 7 21 

m 2 <7)m^m-^m^^^m^ 2 e 0 0 ti^ l s p _l p cm^mm 1 1 1 0 
mi<r>'^^t^i(r>ACBmMt^xt!L. ^ >^-^)V7.j;^.mfn-m^i 120^^ 

h y^<)V:^]Z^^^^XtS H 2 <7)M'ft-tfB'it[lIS& 1 6 2 0 t^tfi'ltf^^^ 

(DhFmit-b^hmi <r>u^m^^^nu m.=^<om2<DWiWim^t^>/^)V7. 
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iB^-^tmi^^^^^-^tmKT^ACBmmtTii^h, m2<DACBmmtm2 
(DACBm-^tmmACBy-ot^^ib^o mi<^^um-^t^2(DACBm 

■^tWiMACBy<{yt-(y^-<)v:^j:E^^m^t:^-h^2<DEmm^^tfnL. m 

2<DEWM-^t(D^m:^^Wi4^t^j:^FCBm-^'^^^. ^ 2 (DF CBim^ t-f ^ 

o mi<7)EW.m-^-tm2(7}ACBm-wtm2<DFCBm-^t'i 

y-f vyy ^ K^m^fifzACBy-i > tF CBr-( y t^^ht^M^^ 

fi^. mi<^E mm-^ t nmj&^^p tom^m^ mmm ^ s/h n -r ^ ^ 2 o a 

CBY-i y tm2(DF CBY^ y t^m^-tho ^LX. m2<DACBm^tm 

2<7)FCBm-^tm2<DACBy^ j;tf^2 OF cBr^T y^^2(Dwmm 
^m^m^i 6 1 o^miit> ^2<DACBm^tm2(DFCBm^tm2(DA 

m2<7)ACBW-^tm2(DFCBi^^tm2<Dr-( yw-^t lt^-^ 

#fiIaIKl 0 2 O^myj-t^o 
[0 0 7 3] 

I115^#HSLT. m2<7)l,ig>ft-^'|t$U:^^!Dlj^2 6 0 0 O^^^^^t^ov^T 

ij^^gf -So EI 5 i±m2(Dmmm^mWi^^m^2 eoo <D—n<7)mH^mx-^^o 
mm^m^ir^ht^ m2(Dmmm-^mm^mm^2 e o o{±ACB^^-^^sKiiiiE& 

2200t. FCB n-^^^U^ 1 3 0 0 t ^ yW^^^M^ 1 4 0 0 h 
[0 0 7 4] 

ACB^^-^^fiS(;|llj^2 2 0 0{±. LSP_ LPC^miHSIl 1 1 O75^<b01O 
LP^|^i:^2cr>LP|^l5:t^A*L. 1 5 0 0:d>«b^l<^W 

^t^l <^ACBil®i:'SrA:tlL. ^ >/^°;^XJ^:.^t^»IIIl^ 1 1 2 O:0^'^-f 

;vxjs^M^^x:bL. m2<Dmmm^tmmmi e 2 oi;iS'iti^#$*T-;i>)t* 

<Dm2<r>WiUm^^Xti-t^o ^lOW^i:^l<^LP^^*3J:t>'02<DLP# 

jz^^m-^tmi(D^mm^tmi <DACBmMt-^-h. m2<DACBmmtm2 
(DACBm-^tmmACBr^ yt^i^if>^o -etr. ^i<7)i:^#-^^FCB 

n^^J^m^ 1 3 0 0 i: '^^-r -^^^01^ 1 4 0 0 -^tB^tl t> *iiA C B y 
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^nijs&i 3 0 0 tr^>n^^^m^i 4 0 0 t^2<7)ift^«-f-tt-#iiij^i e 1 

O'^m^^iL^ ^2<7)ACBa®t'*>ffDf :^^2 m 

2<DACBn^t LXW-^^-AM^^l 0 2 O^mtii-^o 
[0 0 7 5] 

I1I6^#MLT. ACB^?-§-^^llIj^2 2 0 0 0#«^^^tCOV^T|5^^i-;2> 
o 116 fiACB|f-f-^^|IIg&2 2 0 0 <D~m<om)^^mX'^^o |BlIlI^#BSi-;?. t 
> ACB#-^fefiS:lI|j^2 2 0 0{i@^#-^th#|iIJ^2 2 1 0 i:> ACB^^^^blsI 
j^2 2 2 0 S^tACB>r^>tf#llIj?&2 2 3 0 i: ti^o 
[0 0 7 6] 

umm-^tmmm2 2 1 o t*. u^^pm-^-m^ 1500 i^<D^fSLy ^ i 

5 8 O:a-f>ffi:tJ$tt^01OiS^^^X:^3^T-5 7^^LXXt}\.. L S P_ LP 
C^mm^l 1 1 0^-t>m:^$tL;5^1(7)LP#^i:^2<OLP#mi:^r^ 
A:;^J^^3 6 i:Atl«^3 5 t^^LTA^J-t^o t-r. ^l(7)LP#m^Mv^ 
I|iSm.^#tt"7^;i'^J'W (z) ^#^-t^o ^LT. ^1 o^^lcj; OliS 

P#^i:^2<0LP^|^t^Mv^-C. Jli^S^#lt-^^'7 ;l'^W (z) /A 2 

#lt^^'ft^>a-<b?t@LTt#<^5tt^^l <7)g:^'ft-f-x (n) ACB#-^<fc|l| 
S&2 2 2 0 i:fl:iiACBr^ ^th^ll]j^2 2 3 0^^ti-thtti>\,Z^ FCB# 
■^^^mi^l 3 0 Ol*j<7)^2<0g^#-^th#[ili^l 3 1 0'\m^>^^^7 8^^L 

m 2 5 . 5 mmmjj^m^.x § ^ o 

[0 0 7 7] 

ACB^^-^'fl:lpI^2 2 2 0{±. i^m-^W-^IlIjS&2 2 1 Oi}-h\^ti^n^m I 

(DEw^m^^xtiL. u^^^pu-^mmi 5 0 oi*i<^ACBm-tiii^i 5 1 056- 

tf^Eii^l 1 2 0:d^ibffi:tl$^'2>^ >/^';^XJS^#-t^A:^J^^•7 4 ^^LTA 

^ 2 <DmMm-^^s.Wim^ 1 e 2 0 ib $ fi:h^^<Dm 2 oi&^>©-^«- 
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ii*<7)^^«-^y k (n) . n=0, Ls f r 2 - 1 ^ft^-r-So n 

i(7)ACBmm^^'(i't-t^. ^^m<7)^miHK^^mmk tiov^x. yk (n 

) tm 1<7>E mm-^ x ( n ) i: f> JESI'fkffi JLffiM ^ tf^ t > lEMb^Uffir*? 

75i^ft:^i:^^K^3i*X-t-^o ^titi, x (n) tyk (n) t <^ g ^MMt&^^S 

^2(DACBm-^ (n ) tir^o iClT'. JE^jk+iajflM R x y (k) 
[0 0 7 8] 

LsfrZ-\ 
V »=Q 

Rxy (k) (7)ft«9l::. ^ 1 cog^i^#<^ge^gMR s s (k) ^m^^^^t 
[0 0 7 9] 

• • - (5) 



sw (n) {i^lOB^ii-^T-^^o 
[0 0 8 0] 

^7t. Rss (k) (Dit^iz, ■>>:^t3i;2,iEm<fcSe*BP*3R s s' (k) 
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[0 0 8 1] 



me] 



JLsfr\-\ 



• • • (6) 



^li^^R$tt/c1tifc1^ffio4'5&^'b..jEmieffiMR s s' (k ) ^fflv^T 

:$:«K*tfoT^^i/^o -eUT. ^ 2 O A C BM-^-^ F C B^^-^^^HIl^ 1 3 0 
0l*IO^2(^B^^-^ft^llJ^l 3 1 0 ^^^^^EJ^l 4 0 0 t^2<D 

^lilJ^2 2 3 o--m:^;i-'i>o 

[0 0 8 2] 

^ i"r\ gmmM:g:/Mkl3*o'v^T A C B5iM^S^-t^±iE(7):^^<7)<t:b f) 
. m^-ii ^ TfmM t 2 it ^ ^-^i^ J: i: OMSK 

%^m^^^^t\,Zii i), 112 «OACB3l]li5J:tF^2<^ACBtf-^^t#^C:i: ^) 

^ 1 is It ^ J: xfmm t-ni^2\zinif^ m^-^ j: rfmm t <7>*t is * ^ 

^Di-'&ACBjl^T 1:;&5'7 6-e^^i:i->&o :^^2-Cii. ACB^-f- i T2;e»^5 
3<7)i:i:, C:tLtcMlS1-^ACBS®T2 5&57 e-e^b-Bii-t^ t^ ACB®]^<7) 
^;6^|f|- (C:<^:#-^T'f±7 6) t5&^J:9t^> 55^«b:^^2-vt ACB^^-^ 

^-fc'^t-?) ACB|?-t5 6 ^117^2 tc^tt^ acb#-^5 
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[0 0 8 3] 
[0 0 8 4] 

^MACB^*>r >-tt-^|iIj^2 2 3 Oti. @^#-^ti-#llIj^ 2 2 1 O^^htiitf^ 
fii>mi<0^mm-^x (n) =SrX:^Jt. ACB W^itmm2 2 2 O^^hiht}^ 
fi^y ^ )^^i&m^iXfzmMd<DM^(om^iW^y d (n) iXtJ^^o <1CT' 
. SMdJi. ^2(^ACBiI®-^^^);z>o ■>Xt^> ^10@;^ji-^x (n) ^yd ( 
n) fi^hMmABCr^>gx>^>X^KXy)m^i-^o 
[0 0 8 5] 

1^7] 

a — i»-0 

*P i^/!-2-l • • • (7) 

/i=0 

-e-LT. m^iACB'^'^ ^^FCB^^-^^J^SIlIE&l 3 0 0 l*I<^>^ 2 OB^^-^ 
tft:|ill^l 3 1 P^m;^Sgi^7 7 =S:^LTm:^;i-^o JS^ibN S2 0ACBm-f-^ 

3tm2<^^6. 1 %^^Tfmh. 6 ipofBmT&^^Bs.T^i^o 

[0 0 8 61. 

J':i±-e!ll6lcJ:-2)ACB#-^^^ill^2 2 0 0 <7)iJiig^|i|.x.. Sr>'lll 5 60U^?? 
[0 0 8 7] 

FCBl^-^i^^lIlj^l 3 0 0{±. ACB^^-^^fiS;llIi^2 2 0 ^iy-h^ti%^h 
lllOS;^M-^i:^2<^)ACBM-^i:^MACB<^'r >'i:=SrA:tJL. ^ >/n*;1/;^ 
JS^tf^H^l 1 2 0/J'^'^ai:^$n^^ >^N-;l'XlS^>ft-^^A:^J-t'2>o ^l(7)g 
^l^g-^^^2 <^ACB'g^^milACB'>"'f >/N°;VXE'^t^i: 75^6112 

<^i^'ff-^^ft-#^ao ^tc, m2<^g^m-^i:. FCB^f-^^fiJcHIj^l 3 0 0 
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2 0g^#-f-i:<?)Sg?t^-'m/>i:'&^FCB'fi-f-«r^ae)^o -?-LT, FCB«-^ll 

^^-f-^^lill^ 1 4 0 Oi:02<^®^>g^ti-#1 6 1 Ot^mtf-t^o 
[0 0 8 8] 

lli7^#HSLT. FCB^f-^Mdli^l 3 0 0 O#S^S^tlov>Ti^0^-t^ 

o iii7(iFCBi??-^^^iiis&i 3 0 o<D—m<Dmf^mx-^^o mm^^m-t^t 

. FCB^-^^fiKHIj^l 3 0 0ti^2cr)g##-^th#|ll{^l 3 1 0 FCB^^ 

■W^tm^ 1 3 2 0 ^ ^^^t?#^$:}^;g>o 

[0 0 8 9] 

m2(DEmm-^sfnm^i 3 1 o(±. ACB^?-f-^^iii^2 2 0 o[H<o^w.m 

-^t|-»|pll^2 2 1 O56-f>m:^J$*T.'2)01<Dg^«-f-=&X:b^^8 l^lfi-LXXtl 

L> >'^^•;^;^J^'^t^#Ilj^ 1 1 2 0^^hm:f3^fL^>( y^^)i^:^jB^m-^^Xti 

^^8 4 ^^fhLTA;^ t> ACB^^-^^^IpI{^2 2 0 0 l*IOA C B^f ^>ff:[lli^ 2 
.2 2 0^-'bffi:tl$tL^^2<^ACB>e^=lrA:^l)^^8 3 ^:i^LXXt}L. ACB 
^^-^^^01^2 2 0 Ort<7)^iiACBy^>tf#|l|^2 2 3 0;&-t>m^f$tL-g, 
^SACB^-f >^A:^;^^-8 2^^L-CA:tr-t>2.o m2<DACBm-^t4>/'^ 

}U7.j;L^^m^t(DA^ih^},zxy). )v^ism^fi fzm 2(7) AC Bm-^-y (n 

) , n=0, Lsfrl-1 *ft» Y (n ) iC^JlA C B ^-f > D 
T#?>:h-^^-^^01O@^^-t;&-t>«^LT^2Oi:^M#x' (n) 
o -et-C. ^2<7)gtI>@-^^FCB^g^^'fbIill^l 3 2 O^fcbtfi-^o 
[0 0 9 0] 

FCB^^^^hnis&i 3 2 o{i> m 2 (DEWMmfwrn^ 1 3 1 oi}^c^mt)^n. 

^m2<DEmn^^XtiL. >/^°;^;^S^tt-#ll!J^&l 1 2 0:d-'bffi:tf$n^-f 

>'/N';v>^^D^-^^Atl^?-8 A^^LXXtiir^o F CB^-^'fkllli^ l 3 2 0 

{±x ^iS:<OFCBM-i-7i>^^&i^:^*L/c7"-7';i'^I*l^tT^^i9. fcbm-^^t^- 

r h m^m^^ t ^ f c b t^>/^)^^ liL^^m-^ t <D&^ji,^ izx^. 

y ^ )\^^mm-^fLfzFCBm-^z (n) , n=0, L s f r 2 - 1 =I^JI|I^t^ 
n-r^o ^iZ^ z (n) tS20S^#-^x ' (n) i: ^^ibjE^KkJffiS^fiP^SrjllK 
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n) tz (n) t<Di^mmm^^M^bt^j:^FCBm-^^m^-t^^t\,znjB-t 

[0 0 9 1] 

[1^8] 



OFCBM-^lC^JE^i-^, 1i^2\Ziy)U-^uS^iS:^^^^ ^2<7)FCB#-^^ 
X^xm^^nm^l O 2 0--tB:^7^i^5 5«ri/hLT{iJ:^L> ^2 0FCB«#=I: 

y-r ^if^-^^^iiii^ 1 4 0 0 jmw^ ym^im^ 1410^^2 (ommm^^ 

)V^^^)V:;^m^\zlV), FCB#-t'^^^6«Jic^^-f ^:^^*fflv>^^i:^>T-i: 
^ #^#i^=:fcm2o^3. 8gs«7)|g^;6^^^flB^-e§^o 

[0 0 9 2] 

c: c T% ^^^iJt tt S ^mMft/h^k So' V ^ T F c B ^ ^^i- ;g, Ji 

5Eco:^So{tt> ^ hv^m^^m^m^ 1100 i:iwi1i<7):^-^^fflv^^ ^ t 

^>t?i^o -t-^:b-t>, SB^^^m-tHij^ 1 5 0 0Ti#f?tL/c^l<7)FCB«-i-^ 
XtJ L. ^ 1 <^F CB#-^i:<^SE8l:i^«/h.h^;?) J; ^ ^F C Bm^^:fj^2 
^FCB^g-^<7>-^r-y;V:i6Mb^^L. ^ 2 <7)F C B^-^^i-^o 
[0 0 9 3] 

t.fz, FCBji-^7i>5^-7;v-^^N';v;^T'^^^;h,-CV>^^i'^{±, ACBff^^^IlI 
i^2 2 0 0 tl^;|t<^):^^tcj: 0. :^^1 tci3lt'&^^VW;^fiz:ei3J:OVN-;u;^;g^i: 




• • • (8) 
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[0 0 9 41 

m_hTlil7tcJ:-5,FCB^^#^fiSGllIjJ&l 3 0 OfDUm^Sr^x., WZ>*m5<DmM 
[0 0 9 5] 

r ^ >ff 1 4 0 0(i^ ACB|^-ti±^III{^2 2 0 OT&^^mtf^^tia 

'bm:fj$ttsf|2<7)FCB>©-f-*X:t>bs >/^•;^xJS^^t^^lljill l 2 OtS^^ 

m-^tm2<DFCBm-^t4 >^-^)i^:^B^m-^t. ^^^-^^^lai^i 4 o 

mi<7)u mm-^ t nmm^p tcDm^mf^ mmm ^ s/Jn -t ^ a c b r >r 
>tFCBr4 yt^rm^-t^o -etr. misi^iifzACBr^ y^^xvF cb 
y^>i,zniB-t^. if^2\,zxi)m-^-^m^jiW^i:. m2(Dr^yw-^tLxw 
^^mm^i 0 2 o--m:^j"r^o iif^^ti^cACB^-f >:fej:t>T cby 

#^ll2 0ACB'>'-r >:feJ:t>'^2<7)FCBr-r >fc LT^2<7)ii,lg# 
-i'lt^IiIS§l 6 1 o-^tti:^ji-^o 
[0 0 9 6 J 

ia8^#BiLT. r-r 4 0 oo^^M^-r^-s. Y^y^^ 

Vcmm 14 10 1'ov^TiJi^i-^o H 8 [t^^ y^^^-^WLm^ i 4 o o o— m<7) 
mi^mx^ho mm^^^mir^ ty^ yw-^-^j^m^ i 4 o o (i^^-'-f yw-^itm 

j^l 4 I 0 a:, y^ya- Yf v^ 14 11 ^:^^T'«fiS;^tL;2>o 
10 0 9 7] 

>;f?-^<biiim 4 1 o(±, ACBtf#^aiii{^2 2 0 oi*i<^aigfs-^ft# 

lllg&2 2 1 O;6-|^m;(J^:i^^01^^@^#-^*A^I^^9 3 ^^LTAtJt. A 
CB^f-^^^lli^2 2 0 0I*I<7)ACB#-^'ft;IiIj^2 2 2 0 j6^ibtB;D ^ tl^S^ 2 O 
ACB«-t?:X:^J^^9 2 ^^\^XXti\.. F C Bf^-f-^^HIl^ 1 3 0 0l*lOF 
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^:xtim^9 4^^Lxxti-t:ho ^y^^w-^itmm 4 i ot*. ^i:<7)acb 

F C B m-^ t ^ >/^•;^XJS^^M^ ^:ACBr-f>i:FCBr^>t7&- ^m<^#lt 
M->:m-#L> i^MM^ft/hiii-^ACB-f >tFCBr^ ^^^^-t-So 
[0 0 9 81 

[m9] 

E = '^Uft)-(g', ■zin)-g'Mn)y ... (9) 

ar=0 

Ttff L> g ' p tg' c {i. ^^ACB^^^^^^iFCBr-f >X$>:bo tfz. 
y (n) Ity ■{ )l^^fl!km^ntzm2<DACBm^X'^^. m2(7)ACBm-^t^ 
>/N-;l<'XS^s-^i:(^S<^?i<^tcj; i9t#f,tL, z (n) ity ^ )\^^f&M^iifcm 
2 0FCB'^-^-C^D> ^2<^FCB^-^fc^ >^N-;i';^f&^-i-^Og^^<i^tZ 

[0 0 9 9] 

[mi 0] 

^(«)=gi--z(«)+g; •>/(«) ..'(10) 
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j^l 0 2 0'\ai:fjL. ACBr-f >*5j:OTCBy-f >=Sr. ^^f^2 (DKCBY 
^ >^iiXfm2 (D¥ CBY^ ytLX^ti^l-^ 5 9 6 =&^Lr^ 2 Oiftig^ 

^ft^miJ&i 6 1 o^m^^-r-So 

[0 10 0] 
[0 10 1] 

J':i.±t?liI8tcj;;i>r'f 4 0 Oom^=^||-£. EI 1 og^qgtcM 

^ o 

[0 10 2] 

>/^•;^Xi^;^ft^|llji& 1120{i. LSP-LP C^^IUj^ l l l 0 

:d$tL;2>^ioLP#mtS2 0LP#m=&A;tit> mi <DLP%m,tm2<7)L 
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